Materials and Methods

Materials
Solvents and reagents for DNA synthesis were purchased from Novabiochem (Merck, UK) and SAFC (Sigma-Aldrich, The Netherlands). Solid supports, Primer Support TM (200 µmol/g) from GE 15 Healthcare, were used for the synthesis of 22PPO. ÄKTA oligopilot plus (GE Healthcare, Uppsala, Sweden) was used for DNA synthesis. ÄKTA explorer (GE Healthcare, Uppsala, Sweden) was used for purification and analysis of DNA materials. After synthesis DNA amphiphiles were purified by anion exchange chromatography using a HiTrap TM The oligonucleotides (5!-TAA CAG GAT TAG CAG AGC GAG G-3!, cDNA) modified with carboxyfluorescein (FAM, absorption max = 494 nm, emission max = 520 nm) at either the 5!-or 3!end (FAM-5!-cDNA or FAM-3!-cDNA), or thiolated at the 5!-end (thiol-5!-cDNA) were purchased 25 from Biomers, Germany.
Gold colloid (5 nm) in citrate was purchased from BBinternational (UK).
Pluronic F127 (MW = 12,600 g/mol), carbonyldiimidazole, ethylene diamine, pentaerythritol tetraacrylate (PETA) and pyrene were purchased from Sigma-Aldrich (The Netherlands) and were used as delivered if further purification is not described below. Extra This preparation strongly favours the immobilization of negatively charged materials. A volume of 30 µL of diluted sample solution was immediately applied, and the sample was covered for 90 minutes to prevent evaporation. After two careful rinses with 100 µL ultrapure water, the sample was blown dry once more under a N 2 stream and promptly imaged.
For AFM studies of mixed micelles hybridised with Au-NP-cDNA conjugates, samples were prepared 25 from a stock mixture of 1 µL stabilised mixed micelles (800 µM F127, 160 µM 22PPO and 0.4% PETA by weight) and 40 µL Au-NP-cDNA conjugate (590 nM Au). Freshly cleaved mica was exposed to 40 µL of 50 mM MgAc 2 for 5 minutes, after which the surface was blown dry and 15 µL of the stock mixture and 10 µL of 50 mM MgAc 2 were deposited. After 20 minutes, the surface was carefully rinsed once with 50 µL of ultrapure water, blown dry under N 2 and promptly imaged.
3
Transmission electron microscopy (TEM). Onto a carbon coated copper grid, treated with glowdischarge prior to use, samples were prepared by placing a drop of micelle sample followed by addition of a drop of the staining solution (uranyl acetate). Excess solution was carefully blotted off using filter paper and samples were air dried for at least 5 minutes before analysis. TEM images were obtained using a CM10 (Philips, Eindhoven, The Netherlands) electron microscope. Annealed mixed micelle solution was added to the vial and was mixed using an orbital-shaker (IKA,
The Netherlands) allowing micelles to contact hydrophobic small compounds. After shaking overnight, the vial was placed in a reaction vessel and the inside was filled with argon. The reaction vessel was UV-irradiated for 2 hr at 50 to 60 ºC. 2 After irradiation, the reaction mixture was filtered through 0.23 25 µm PVDF syringe filter (Whatman, The Netherlands). Resulting stabilised micelles here were used for further analysis such as UV/Vis and fluorescence spectroscopy ( Fig. S1 ) and AFM (Fig. S2 ). 
Synthesis of TAMRA-labelled F127
Following a reported strategy for labelling Pluronic (Fig. S3 ) with modification, 3, 4 the terminal hydroxy groups of F127 were converted to amino groups (see Fig. S4 for the FT-IR spectra) and labelled with TAMRA. Table S1 . Note that the concentration of TAMRA in solution is approximately double the concentration of F127-TAMRA. were coloured red for convenience. (B) The best-defined dark shadows representing micelles were coloured with 33 nm circles (green) and the AuNPs (red) covered by these circles were counted. 5 Nearest-neighbour separation statistics were extracted from the image in Fig. S7A by the following procedure. Using standard image processing software and high manual zoom as depicted in the inset, nearest-neighbour pairs were manually identified and the edge-to-edge distance (in pixels) between the two particles was recorded. One nearest neighbour separation was measured for each particle, i.e. in 10 the inset of Fig. S7A the separation between NP 1 and NP 2 was counted twice, while the larger distance shown was attributed to NP 3 . For convenience, nanoparticles were coloured red once they had been counted. In addition, the faint black shapes of micelles were covered by circles of 33 nm diameter. The number of Au-NPs covered by these circles was then counted (Fig. S7B) . The total area of the circles, 0.091 µm 2 , represents 10% of the total scan area, and 276 (38%) of the AuNPs are then covered. 15 
d NN Simulation for randomly-generated particles
Because of the strong dependence of the distribution of nearest-neighbour separations on the number of particles in the scan area and the difficulty of preparing a TEM sample with the same coverage of random particles, a negative control experiment (i.e. without mixed micelles) could not be performed. 20 Instead, a set of 722 Au-NPs (the same number as in Fig. S7A) were randomly placed on a field of 1024 by 1024 pixels using Matlab software (version 2009a, Mathworks) ( Fig. S8A , the source code is attached). The nearest-neighbour distribution was then automatically calculated from the particle 9 coordinates as , selecting the smallest d NN per each particle. The columns in Fig 4C represent the averaged results of 100 such distributions. We set two thresholds established by our experimental data shown in Fig 4; 1) 50% of particles with d NN of 6 nm or less, 2) 92% of particles with d NN of 20 nm or less. The critical numbers of random particles (N Au ) required to meet 50% of each threshold are N Au1 = 1530 and N Au2 = 1125 for 1) and 2), respectively, (Fig. S8B ) 5 well above the particle number in the experimental data which established the thresholds (N Au = 722). 
